The prevalence of overweight and obesity in Singapore is lower than in most countries, but it is increasing. There is evidence health complications may appear at lower weights among Asians. We describe the evolution of a national weight management program Completion rates of the 12-week program varied from 49 to 88%. Average weight loss ranged from 1.3 to 3.6 kg. For rounds including a control group, weight loss was higher in the intervention than in the control group. Competition and incentives were important motivators for participation. The LTW program was well-received and effective in producing short-term weight loss. Enhancements will be done to reinforce success factors in subsequent rounds to boost participation and follow-up rates and to ensure long-term sustainability.
INTRODUCTION
In Singapore, 4 out of 10 are overweight [body mass index (BMI) ! 25 kg/m highest increase among those younger, aged 18-39 years. Although the increase among women, overall, was less, from 7.3 in 2004 to 9.5% in 2010, relative to men, it was higher, around 5 percentage points, among women aged 50-59-years old (8.4 in 2004 to 13.2% in 2010) (Ministry of Health, 2004a . Across ethnic groups, Malays experienced the highest increase in obesity prevalence (from 19.1 in 2004 to 24% in 2010) , relative to Indians (from 13.4 in 20014 to 16.9% in 2010) and Chinese (from 4.2 in 2004 to 7.9% in 2010) (Ministry of Health, 2004a . The obesity prevalence in Singapore is predicted to reach 15.9% by 2050 with steep rises among Malays (specifically, women 40-years old and above) and Indians (Phan et al., 2014) . It is also predicted that one in two will be overweight in Singapore by 2050, which would have significant implications for Singapore's ageing population (Phan et al., 2014) .
Obesity reduces life expectancy and increases the risk of adverse chronic health conditions such as cardiovascular diseases, diabetes, and cancers (Ezzati et al., 2002; Ni Mhurchu et al., 2004; Whitlock et al., 2009; Stevens et al., 2012) . It also diminishes quality of life and increases economic burden to the workplace and to the healthcare system . The increasing prevalence of obesity is therefore a major public health challenge for Singapore.
Weight loss programs often take a lifestyle approach, focusing on healthy eating, physical activity and behavioral modification (Foster et al., 2005; Kirk et al., 2012) . Multi-component interventions covering all these three areas are more effective than single component interventions (Harrison et al., 2012) . Risk reduction studies from other countries for persons with obesity, diabetes and cardiovascular disease indicate that cognitivebehavioral interventions that promote motivation and provide strategies to overcome the barriers in adherence to diet and activity modification can be effective (Nawaz and Katz 2001; Williamson and Perrin 1996) . In addition to increased physical activity and dietary interventions, cognitive-behavioral strategies associated with successful weight loss include recognition of and coping with stressors that interfere with healthful eating and regular physical activity, self-monitoring of body weight and food consumption, social and interactive support, as well as psychological interventions such as realistic goal-setting and enhancement of self-esteem and psychological wellbeing (Akers et al., 2010; Ames et al., 2005; Kirk et al., 2012) .
Singapore's National Healthy Lifestyle Campaign has been organized annually since 1992 (Health Promotion Board, 2009), the focus of the campaign shifting from year to year around the four pillars of healthy lifestylehealthy eating, physical activity, mental health and antismoking. In 2009, the campaign's theme, 'Know your BMI, Know your Risk', focused on obesity (Health Promotion Board, 2009) . And, in Lose To Win (LTW) 2009, a structured workplace-based 12-week weight loss program, incorporating a multi-component intervention promoting healthy eating, physical activity and behavioral modification, was part of the campaign. In 2010, 2012 and 2013, the 12-week LTW program was extended to the community. The objective of this article is to describe the evolution of LTW from a more limited workplace-based program in 2009 to a national-level community-based program from 2010 to 2013. In addition, we describe the short-term (start until end of the 12-week program; primary outcome) and medium term (start until 1-year post-intervention; secondary outcome) changes in key anthropometric and/or fitness outcomes of the participants of the various LTW rounds.
LTW program
The overall goal of the LTW program is to inspire individuals to lose weight in a healthy way through a multicomponent and structured intervention program. It is a 12-week structured program comprising informative and interactive sessions on physical activity and nutrition education, supported by behavioral modification strategies.
The LTW program is in line with recommendations by the United States Department of Health and Human Services Centers for Disease Control and Prevention Task force on community preventive service on school and worksite interventions to prevent and control overweight and obesity (CDC, 2005) . The Clinical Practice Guidelines on Obesity by the Ministry of Health, Singapore (Ministry of Health, 2004b) were also used to ensure consistency with public messages. A summary of the four rounds of the LTW program, including content and eligibility criteria, is provided in Table 1 . Some key points about each round are described below.
LTW 2009
LTW 2009 engaged workplace-based participants, who took part in the program in teams. Workplaces were seen as an ideal setting for the first round of LTW as >60% of the adult population in Singapore has a workplace. Financial incentives in the form of lottery and competition prizes (team and individual categories) were included to motivate participants. Additionally, LTW 2009 promoted awareness in the wider population on how to achieve a healthy weight through a program documenting the 'weight-loss journeys' of selected participants, broadcasted on national television. A detailed description of LTW 2009 has been published elsewhere (Vasquez et al., 2012) .
LTW 2010
Building upon LTW 2009, the Singapore Health Promotion Board (HPB) expanded the program in 2010 to engage individuals, again participating in teams, from both workplaces and the community. The intervention programs for workplace participants and for community participants were kept separate in terms of locations and schedule. Although the workplace intervention in LTW 2010 was similar to that in LTW 2009, the format of the intervention for community participants was somewhat modified in terms of schedule (after office hours), types of exercises (focus on aerobic-style exercises of low to medium intensity), accessibility of venues (community clubs) and language (availability of workshops in both English and Mandarin). Media coverage, through a television program and prize incentives were continued. Participants learnt 'collective efficacy', i.e. willingness to help each other communally, by working out within their individual teams in which they observed and performed new behaviors via social dynamics or media (Cohen et al., 2006 (Cohen et al., , 2008 . LTW 2010 also included a non-randomized control (delayed intervention) group, comprising individuals in teams enrolled from workplaces, who did receive the intervention, but only after they had served as controls for a 12-week period. It was not feasible to randomize participants to the intervention and control groups in the workplace settings due to the conditions for engagement with employers and the fixed schedules of the sessions for the intervention and the control groups. Participants and employers chose their desired group based on readiness to commit to the schedule and on a 'first-come, first-served' basis.
LTW 2012
To enhance inclusiveness, LTW 2012 enrolled individuals only through the community setting. A nonrandomized 'delayed intervention' control group was also included in LTW 2012. Identical to the reasons in LTW 2010, randomization was not feasible as participants from the community were given the option to choose schedules based on their readiness to commit and on a 'first-come, first-served' basis (largely determined by the capacity of each site/venue). Further, partnerships with community stakeholders who provided venue and publicity support also raised concerns about potential complaints from the public, if enrollment was not done on an equitable basis. The targeted number of participants was also higher in LTW 2012, given the potentially higher attrition with its new format, where there were no financial incentives and media coverage. However, relative to the previous two rounds, it had a stronger focus on behavioral modification in the nutrition and physical activity sessions and included four mental wellbeing sessions (covering topics such as goal setting, managing emotions, stress management and problem solving). To create a more sustainable format, LTW 2012 neither had a high level of television coverage nor did it include elements of team competition or big prizes. However, given growing social media awareness and high ownership of smartphones in Singapore, a Facebook page (www.facebook.com/losetowin) was created as a platform to recruit, create awareness, share success stories and engage the public on various weightrelated issues. The trainers providing the intervention sessions used this platform to reinforce key messages to participants and provide encouragement.
LTW 2012 also brought together this round's participants with 'Motivators', who were successful participants from previous rounds. These 'Motivators', who provided encouragement and support, spurred informal interest groups who continued to meet regularly for various healthy lifestyle activities after the 12-week intervention. These informal groups aimed to sustain healthy lifestyle practices among participants and to extend healthy lifestyle change to family members and friends.
The HPB has continued to organize reunion events for participants of the first three LTW rounds called 'Reconnect' bi-monthly since 2012. These events provided opportunities for past participants to network and plan for healthy lifestyle activities. The 'Motivators', mentioned above, have also been involved in engagement of participants during these events.
LTW 2013
In LTW 2013, the structure and number of sessions remained the same as in LTW 2012 except that the mental wellbeing sessions were condensed to three sessions and conducted within the first 7 weeks of the intervention. To emphasize the importance of abdominal obesity, measurement of waist circumference was re-introduced as an eligibility criterion in addition to BMI. Based on experience with the previous rounds, LTW 2013 was modified to enhance participation rates. A 'commitment fee' of SGD50 (US38.50), which was collected before the start of the intervention, was introduced. This fee was reimbursed, through shopping vouchers, over the course of the program based on explicit criteria such as attendance of at least 70% sessions and completion of post-intervention measurements.
Gaming elements were also re-introduced but this time focusing on both individual and group participation, i.e. attendance and points earned during the activities/sessions. Participants were grouped by geographical locations of physical activity sessions held (i.e. North, Central, West and East Singapore). Each group was actively supported by assigned LTW 'Motivators'. The strategy to strengthen group identity through competition had been key features in LTW 2009 and 2010. Group ranking and individual top 10 scorers per location were published in the LTW e-Newsletter and the LTW Facebook page monthly. The prizes were considerably lower than those awarded in LTW 2009 and 2010. Individual prizes included SGD50 (USD38.50) shopping vouchers, weighing scales, pedometers and fitness trackers whereas group winner was awarded with four additional booster physical activity sessions post-program and recognized at a specially organized LTW graduation event.
Furthermore, in an effort to improve the experience of the participants, the LTW database system was enhanced to allow participants to view their program details online. This included measurements, photos (before and after), game points earned and ranking. The system also allowed participants flexibility in booking workshop dates based on their availability and to register for optional workshops.
METHODS

Participants
Through the four rounds, participants were variously recruited from both workplaces and the community. Workplace participants were recruited through direct marketing and assistance of Workplace Health Facilitators (appointed staff in-charge of health and welfare). Community participants were recruited through print and radio advertisements, roadshows at shopping malls, and in LTW 2012 and 2013, social media channels and direct marketing. Consent to take part in the study was obtained as part of the registration process and again reiterated during the induction process.
In all rounds, inclusion criteria included BMI of 23-37.4 kg/m 2 (based on Asian BMI Classification; those considered clinically obese at BMI ! 37.5 kg/m 2 were excluded in LTW for safety reasons but referred to clinical weight management programs), being physically able, aged 18-69 years, without history of heart attack or stroke, and not being pregnant. Further, participants were required to complete PAR-Q (Physical Activity Readiness Questionnaire), a common screening tool recommended by the American College of Sports Medicine to assess readiness for physical activity (Thomas et al., 1992) . Participants with one or more 'Yes' responses to the PAR-Q were required to submit the PARmed-X (Physical Activity Readiness Medical Examination) certified by a licensed medical practitioner to convey clearance for physical activity participation. BMI thresholds for inclusion varied slightly between rounds, and waist circumference was considered in LTW 2010 and 2013. Participants also reported their demographic characteristics.
Anthropometric measures
Trained assessors measured anthropometric measures at baseline and at the end of intervention (12-week postbaseline) in all the LTW rounds. Weight was also measured 1-year post-intervention (15-month post-baseline) in LTW 2010 and 2013 . In LTW 2009 , weight (kg, one decimal point) was measured at baseline using a Tanita digital weighing scale in light clothing and at 12 weeks using a BMI Machine (Avamech B1000-M), which also directly provided the participants with a printout of their BMI measurement. In LTW 2010, a BMI Machine (Avamech B1000-M) and in LTW 2012 and 2013, standardized digital weighing scales (Omron HN286) were used for weight measurements at pre-and post-intervention. The 1-year post-intervention weight was measured using a BMI machine (Avamech B1000-M) for LTW 2010, 2012 and 2013. Height was measured using either the sensor incorporated in the BMI machine (2009 and 2010) (Suni et al., 2009) where participants were asked to walk 2 km to their best ability and scored using pre-defined algorithm. A UKK 2-km score of <70, between 70 and 89, between 90 and 110, between 111 and 130 and >130 indicates a fitness level which is clearly below average, slightly below average, average, slightly above average, and above average respectively. Latter LTW rounds used a non-exercise fitness test (NEFT) (Jaana et al., 2009 ) to assess fitness level based on an algorithm accounting for gender, age, BMI, resting heart rate and current physical activity score. The NEFT score ranges from 1 to 20 with a score of less than three denoting severely limited functional capacity, 13 denoting excellent fitness regardless of disease status, and 20 representing world-class athletes. In either test, a higher score denotes better fitness level.
Evaluation and data analysis
All rounds were evaluated using a pre-post-design. Additionally, non-randomized control (delayed intervention) groups were incorporated for LTW 2010 (workplace only) and LTW 2012. The primary outcome considered across all four LTW rounds was short term change, from baseline to end of intervention (12-week post-baseline), in weight, BMI, fitness score and additionally, for LTW 2010 and 2013, in waist circumference. The secondary outcome, assessed in LTW 2010 (intervention group only), 2012 (intervention group only) and 2013, was medium term change from baseline to 1-year post-intervention (15-month post-baseline), in weight and/or BMI.
Point estimates and 95% CIs for the average 'change' variables were calculated using generalized linear mixed models. These models allowed for clustering of the participants in LTW 2009 and 2010 at the team level. This was necessary since change among individual team members, who were from the same workplace/community location and participated together in the intervention activities, could be correlated to each other. For the primary outcome, assessed at the end of intervention (12-week post-baseline), in primary analysis, baseline values for the outcome variables were carried forward (i.e. assuming no improvement) for participants lost to follow up at 12 weeks. And, in secondary analysis, only participants who had values for the outcome variables at both baseline and at 12 weeks were considered. For the secondary outcome, assessed at 1-year postintervention (15-month post-baseline), a similar approach was used for primary and secondary analysis.
All analyses were conducted using SAS for Windows, Version 9.2. The analyses, based on de-identified data, were exempted from full review by the Institutional Review Board of the National University of Singapore. Table 2 . The proportion of male participants was higher in the workplace groups (35.7-43.9%) compared with the community groups (24.7-30.9%). In terms of ethnicity, the proportion of Malays was slightly higher in the workplace groups (14.7-18.8%) than the community groups (12.8-16.5%).
RESULTS
Demographic
Across the four LTW rounds, short-term attrition, defined as non-participation in body weight measurement at the end of the 12-week LTW program, ranged from 12.0 (for LTW 2009) to 50.9% (for LTW 2012) for those in the intervention group and from 28.7 (for LTW 2010) to 50.2% (for LTW 2012) for those in the control (delayed intervention) group. And, medium term attrition, defined as non-participation in body weight measurement at 1-year post-intervention, was much higher, ranging from 80.9 (for LTW 2012 intervention group) to 91.2% (for LTW 2013).
For the primary outcome, there was a significant reduction in the anthropometric parameters and a significant improvement in the fitness score among the intervention group participants from baseline to the end of the 12-week intervention in all the four LTW rounds in the primary analysis. These changes were higher for those enrolled from workplaces compared with those enrolled from the community. Additionally, relative to the corresponding intervention group, the change in the outcomes over the same period among the control group participants (workplace-controls in LTW 2010 and community-controls in LTW 2012) was mostly not significant and much lower. The results of the secondary analysis were similar, though the magnitude of the change was higher relative to the primary analysis (Table 3) .
As stated earlier, the proportion of participants for whom weight measurement was available at 1-year post-intervention, was low, being 13.5% (117 out 
DISCUSSION
Over the years, LTW has shifted from a more intense marketing and incentive-driven approach at the workplace to a more practical and accessible format for the community. The changes were largely influenced by learnings from each LTW round, market demand and increased partnerships at the community level.
The LTW program demonstrates that weight management programs at a population-level can produce short-term weight loss. LTW was successful in demonstrating significant positive outcomes in terms of key anthropometric measurements and fitness indices, with reduction in mean weight, BMI and waist circumferences and improvement in fitness scores at the end of 12-week intervention.
The evolution of LTW program over the years resulted in differential short-term reduction in weight at different settings. Workplace intervention participants in LTW 2009 and 2010 experienced the greatest reductions in weight and BMI compared with the community intervention participants in LTW 2010, 2012 and 2013. For instance, average weight loss at end of intervention was 1.29 and 1.67 kg in the community intervention group in LTW 2012 and 2013, respectively, lower than that achieved by LTW 2009 (3.58 kg) and 2010 workplace (3.37 kg) participants. These differences could be attributed to: (i) lower intensity of the physical activity sessions organized for community participants, relative to workplace participants, and (ii) lower average baseline weight of community participants compared with workplace participants (78.0, 76.3 and, 78.6 kg for LTW 2010, 2012 and 2013 intervention respectively; 81.0 and 83.8 kg for LTW 2010 workplace intervention and LTW 2009, respectively).
Among community intervention participants, greater weight loss and BMI reduction was seen in those from LTW 2010 than 2012 or 2013. The reduced effectiveness seen in latter LTW rounds could in part be a result of lack of media coverage and lower financial incentives provided from the gaming elements, and prizes as compared with LTW 2010 community intervention participants. The effect of lowered levels of incentives on extent of weight loss was similarly observed in a study conducted by Finkelstein et al. (2007) in which overweight employees were randomized to three groups with varying level of financial incentives: no cash incentive, US$7 per percentage point weight lost or US$14 per Results of the primary (missing value at follow-up substituted with baseline value, i.e. assuming no change) and secondary (limited to those with values available for variable of interest at both baseline and follow-up) analysis.
a Missing value at end of intervention was substituted with baseline value, thus assuming no change.
b Limited to those with values available at both baseline and end of intervention. percentage point weight lost. Over a 3-month period, participants who were not given any incentives lost 2 pounds (0.9 kg), while those in the '$7 group' lost 3 pounds (1.4 kg), and those in the '$14 group' lost 4.7 pounds (2.1 kg) (Finkelstein et al., 2007) . Missing weight measurements at the end of the 12-week intervention, an indicator for participation rate at end of intervention, was a concern. Although it was fairly low in LTW 2009 and 2010 workplace intervention participants (12.0 and 13.4%, respectively), it was higher, at 33.1, 50.9 and 37.7% among community intervention participants in LTW 2010 LTW , 2012 LTW and 2013 . This difference may be due to different selection processes for participants, penalties and supportive infrastructure among workplace and community participants. Workplace participants in LTW 2009 and 2010 were chosen from the most motivated employees to improve chances at winning team prizes and/or individual prizes, who also were allowed to leave work earlier to attend LTW activities, and had a SGD100 penalty imposed to prevent unjustified early withdrawal by participants. In contrast, community participants in LTW 2010 were recruited at the level of group representative constituencies without the intent of choosing the most motivated individuals, were attending the sessions mostly after work, and were not penalized for early withdrawal. Further, in the latter LTW rounds there was discontinuation or substantial reduction of televised team-based competitions and incentives in the form of team prizes and/or individual prizes.
Team-based competition has been found to be effective in three independent weight loss competitions held at workplaces in United States where weight loss averaged 5.5 kg per person (Brownell et al., 1984) . The evidence is much stronger for the association between treatments for obesity and overweight using modest financial incentives and weight loss when the follow-up period is short. Two recent studies reporting weight loss at between 3 and 6 months post-study showed that intervention groups receiving financial rewards has significantly greater weight loss compared with controls (Finkelstein et al., 2007; Volpp et al., 2008) . Teambased competitions, and financial incentives and disincentives, can be considered as external motivations of weight loss according to the self-determination theory which proposes that successful maintenance of weight loss would occur when people chose healthy eating and exercise behaviors when they personally value weight loss maintenance and its health benefits (Deci and Ryan, 2008) . On the other hand, there is currently no evidence supporting the association of appearing on a televised reality program and increased weight loss, although it is possible that showing a healthy body image on television and participant accountability for being selected for national weight loss program may act as motivators.
The LTW program implementation in the community setting is similar to Rhode Island's 'Shape Up RI (SURI)' enhanced program, which utilized a community approach with team-based competitions to encourage increased physical activity and weight loss (Wing et al., 2010) . Similar to LTW, the SURI enhanced program was able to reach more participants compared with a traditional face-to-face clinical weight loss program although the modest weight loss of 3.1 kg at end of 12th week, in SURI, is also less than what can be achieved in more clinical programs. UK NHS's 'Size Down' program is another weight loss program similar to LTW. It consisted of a dieteticsled community group-based sessions employing behavioral strategies to encourage increased physical activity, healthier dietary practice and weight loss (Jolly et al., 2011) . NHS's Size Down program also showed a modest weight loss of 2.4 kg by the end of the 12th week (Jolly et al., 2011) , i.e. similar results to those observed in LTW's community program (community interventions of LTW 2010 (community interventions of LTW , 2012 (community interventions of LTW and 2013 1.3-2.4 kg average weight loss).
The average weight loss at end of 12 weeks had dropped over the years while evolving LTW 2009-2013, which may be partly attributed to the standardization of the program to support scaling up efforts. There was greater emphasis on building awareness on weight management and reaching to more participants from the community. There appears to be a tradeoff between the effectiveness of the program and reaching more individuals.
In addition to feedback received through anthropometric and fitness status at the end of the 12-week intervention, other feedback mechanisms, such as postintervention questionnaires, telephone survey, focus group discussions and staff observations (using audit checklist), included in the various LTW rounds allowed for improving program structure and delivery. For instance, participants of the earlier LTW rounds conveyed how the sense of community and team spirit and quality of trainers spurred them to actively participate and gain more confidence in achieving their goals. The latter LTW rounds thus, then evolved to include more targeted marketing approaches, interactive sessions, mental wellbeing workshops, involvement of LTW Motivators as mentors and interest group leaders, and the reintroduction of competition elements in LTW 2013.
Although the workplace and community settings are different, some key lessons from our experience with the LTW workplace-based groups may improve participation and outcomes in community groups include participant recruitment strategies, format of physical activity sessions and use of commitment fee. Firstly, Workplace Health Facilitators were instrumental in recruiting and retaining participants for the LTW workplace-based groups. Given the high employment rate in Singapore (Ministry of Manpower, 2015) , garnering the support of human resource personnel could even boost recruitment efforts and drive participation among their staff for community-based programs. Targeted marketing efforts to human resource personnel should be done to highlight the message that community-based weight management programs like LTW could be part of their staff welfare initiatives. Second, the format of the physical activities in the workplace groups involved some form of categorization by fitness level among participants and while groups tend to be large (about 60-100 participants), exercises were customized at the smaller sub-group level. Thirdly, the use of rewards and deposit contracts in lieu of penalties needs further examination. The commitment fee of $50 in LTW 2013 may not be sufficient to garner the same effect in participation levels as a penalty of $100 (LTW 2009 and 2010 workplace groups) for failing to meet the minimum attendance.
Focus group discussions provided feedback that social elements and support can increase follow-up rate in post-intervention activities by utilizing a few centralized venues which can accommodate larger group (100-150 participants per venue) and the combined assessment events involving the whole cohort. The provision of LTW Motivators for LTW 2012 onwards led to an increase in the number of interest groups who actively participated in various healthy lifestyle activities. These interest groups served as platforms to share information, organize activities and give encouragement beyond the program. Facebook and WhatsApp (mobile app) were the most popular mediums of communication.
One limitation of the LTW evaluation was the high loss to follow-up rate at 1-year post-intervention followup. The follow-up rate ranged from 9 to 19% among all LTW rounds. Challenges to follow-up maybe due to lack of accessible measurement sites and limited period (fixed dates/time). There was also no strong incentive to come forward for measurement and mainly relied on social networks within the LTW community. The measurements events were not open to family members/friends/supporters, which may have dampened motivation to participate. Follow-up calls were done at least twice post-program (13th and 15th month) and self-reported weight was recorded but not included in the analysis. More effort needs to be made to encourage medium-term follow-up in order to evaluate the sustainability of behavior change and weight loss. While not assessed in this study, long-term self-monitoring of weight may encourage such sustainability: 22 behavior weight loss programs reviewed by Burke et al. (2011) showed consistent association between selfmonitoring and weight loss. It is therefore worthwhile to improve and simplify current methodologies on weight measurements that are cumbersome for participants and ones that promotes regular self-monitoring. Second, some form of support may still be necessary beyond the 12-week intervention period, which could be done in less expensive and less structured ways using phone, mobile applications or the internet. Such follow-up strategies can be done by trained healthcare professionals, fitness trainers and even laypersons/volunteers. Strategies that involve activation of the various interest group leaders and LTW Motivators (participants from past LTW programs) in post-program activities may also be important to achieving sustained behavior change such as empowering participants to create fun and interesting activities at follow-up sessions and extending the LTW events/activities to their family members and weight loss buddies.
Given the increasing prevalence of obesity in Singapore, intervention programs like LTW will need to evolve to adapt to the diverse needs of the target audience, and involve community partners and leaders to sustain weight loss outcomes in the medium to longterm. Workplaces as a setting for targeted structured programs may offer better outcomes in the long-term, especially if coupled with supportive policies and infrastructure. A more self-directed and flexible approach to interventions for community settings supported by technology-based tracking system, phone/online coaching and incentives may also be a more sustainable option. LTW mainly attracted women participants (56-75% across rounds). And, the representation of men was higher when the intervention was offered in the workplace than in the community. Given that the increase in obesity prevalence has been higher among men (from 6.4 in 2004 to 12.1% in 2010) relative to women, future interventions need to consider how best to attract men for participation in LTW and similar programs, especially when they are community-based programs. Although it is important to address increasing obesity levels among Malays through targeted interventions, it is also important to consider wider social implications given the government's drive to promote racial harmony and inclusiveness. Therefore, community-based interventions should be inclusive but provide options for participants to access customized content depending on their needs. Future studies should also consider scalable and sustainable solutions that make weight tracking and reporting more accessible and less cumbersome.
The funding for LTW programs are supported by HPB as part of the ongoing efforts in obesity prevention and management. The engagement with LTW participants goes beyond the intervention and extends to the various HPB programs in the community and workplaces (Sundays at the Park, Mall Workouts, Fitness@Work, Health Ambassador network of volunteers, interest group grants, healthy eating programs etc.) (Health Promotion Board, 2017a) . LTW programs will evolve in form and delivery to address the needs of the various target audiences and the resources available. HPB will continue to invest and leverage the LTW 'brand'.
Overall, there is generally a gradual increase in weight among adults (age ! 18), and interventions should not only focus on sustained weight loss among those overweight or obese, but, as importantly, avoidance of further weight gain (Malhotra et al., 2013; Ho et al., 2015) In Singapore, population-based strategies focus on halting the rising trend in obesity. Some of the efforts by HPB involve policies and strategies to influence the supply and accessibility of healthier food, and generate consumer demand for it. In Singapore, there is an increasing awareness and purchase of Healthier Choice Symbol products, with the market share growing from 15% in 2012 to 18% in 2016 (Health Promotion Board, 2017b) . There is also an ongoing Healthier Dining Program to get food establishments to provide low calorie meals (Health Promotion Board, 2017c). As part of the efforts to generate demand for healthier options, HPB also invests in integrated marketing campaigns and stakeholder partnerships to create awareness and nudge people to choose the healthier options.
In conclusion, population-based weight management programs such as LTW can produce short-term weight loss. The LTW rounds in Singapore have evolved from workplaces to the community based on changes such as introduction of a commitment fee, inclusions of mental wellbeing workshops, elements of games and competitions, and use of social media to complement social support. In view of the National Healthy Lifestyle Campaign and growing public interest on weight management, LTW will be made increasingly available to the residents of Singapore through collaborative efforts aimed at skills-upgrading, joint-marketing and incentivizing quality provision of services.
